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Klebsiella pneumoniae is an important opportunistic
pathogen that causes urinary tract infections, intra-
abdominal infections and pneumonia in immunocompro-
mised individuals. The prevalence of multiple antibiotic
resistant isolates has been increasing worldwide. Fifty one
clinical strains obtained from tracheal aspirates, urine,
blood, and swabs of patients from various public hospitals
in Malaysia were analyzed by antimicrobial susceptibility
test and DNA ﬁngerprinting techniques. PCR detection of
several resistance genes was also carried out. Using disk
diffusion, the rates of resistance among the isolates were
as follows: ampicillin 96%, piperacillin 61%, aztreonam 45%,
ceftazidime 41%, cefriaxone 35%, gentamicin 27%, tetracy-
cline 16%, amoxicillin, clavulanate and ciproﬂoxacin, 10%
each, and cefepime 8%. Among them, 31 isolates were
multi-drug resistant (MDR; resistant to 2 or more classes of
antimicrobial agents). Most MDR isolates were resistant to
cefriaxone and aztreonam compared to non-MDR isolates.
Using PCR, blaSHV, blaCTX-M, blaTEM and blaOXA genes encoding
for extended spectrum ˇ-lactamases (ESBL) were detected
in 46, 19, 4 and 5 isolates, respectively. 41% of the strains
produced 2 or more ESBLs. Pulsed-ﬁeld gel electrophore-
sis (PFGE) and random ampliﬁed polymorphic DNA (RAPD)
were used to subtype these microorganisms to determine
their genetic diversity. The clinical K. pneumoniae strains
obtained from sporadic cases of infections were very diverse
as determined by 2 DNA ﬁngerprinting techniques. PFGE and
RAPD-PCR generated 47 PFGE proﬁles (F = 0.53—1.0) and 49
PCR patterns (F = 0.30—1.0). Only two of the K. pneumo-
niae strains were indistinguishable by DNA ﬁngerprinting.
There were no correlation between the occurence of MDR
and their DNA ﬁngerprints. Imipenem seems to be the most
active agent against Klebsiellae. In conclusion, 61% of the K.
pneumoniae were MDR and the DNA ﬁngerprinting indicated
that the strains were very heterogeneous.
doi:10.1016/j.ijid.2008.05.291
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Antimicrobial Resistance Genes among Salmonella enter-
ica isolates from Poultry and Swine in Thailand
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A total of 184 Salmonella enterica isolated from poul-
try and swine were classiﬁed as resistant to at least one
antibiotic and the presence of class 1 integrons and inserted
resistance gene cassettes were investigated in our previous
study. In this study, we further examined the distribution
of various antibiotic resistance genes among the isolates.
All the isolates were screened for the presence of class 2
and 3 integrase genes and 18 resistance genes corresponding
to their resistance phenotypes. Ampicillin-resistant isolates
(n = 103) were screened for the presence of blaPSE and blaTEM.
Chloramphenicol-resistant isolates (n = 59) were investi-
gated for catA, catB and cmlA. Gentamicin-resistant strains
(n = 26) were screened for aadB. All strains resistant to tetra-
cycline (n = 86) were examined for the presence of tetA and
tetB. Trimethoprim-resistant isolates (n = 69) were investi-
gated for dfrA1, dfrA10 and dfrA12. Spectinomycin-resistant
isolates (n = 103) were screened for aadA1 and aadA2 and
streptomycin-resistant strains (n = 127) were additionally
tested for the presence of strA and strB. All the strains resis-
tant to sulphonamides (n = 139) were screened for sul1, sul2
and sul3. The results revealed that none carried class 2 and
3 integrons. The investigated resistance genes were respon-
sible for resistance in 78% of the isolates. All the strains
harboring more than one resistance gene were resistant to
three or more antibiotics. The blaTEM, cmlA, tetA, dfrA12,
sul3, aadA1 genes were detected in the majority of strains
resistant to ampicillin (87%), chloramphenicol (63%), tetra-
cycline (86%), trimethoprim (42%), sulphonamides (42%) and
streptomycin/spectinomycin (61%), respectively. The pres-
ence of different genes within the same strains, encoding
resistance to the same antibiotics, was detected in 98 iso-
lates. In conclusion, the results indicated that the resistance
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Background: Multi-drug resistance in Gram-negative
microorganisms is emerging. Data on the prevalence of
multi-drug resistant organisms in the community are sparse,
particularly in developing countries. We studied the car-
riage of multi-drug resistant Enterobacteriaceae in healthy
volunteers in Hochiminh city, Vietnam, and determined the
prevalence of genes encoding transferable quinolone resis-
tance.
Methods: Strains were isolated from stool samples or rec-
tal swabs of 27 healthy adults, 77 healthy children (aged
5—15) and 100 healthy neonates (aged 1—3 days). Sam-
ples were cultured on MacConkey agar supplemented with
gentamicin (8mg/ml), ceftazidime (2mg/ml), or nalidixic
acid (16mg/ml). One colony representative of each mor-
phology, was subcultured before identiﬁcation by API 20E.
Antibiotic resistance was determined by disc diffusion test
and E-test. Quinolone resistance genes qnrA, qnrB, qnrS,
and aac(6′)-Ib-cr were detected by PCR and sequencing.
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All qnr and aac(6’)-Ib-cr positive isolates were typed by
RAPD.
Results: Antibiotic resistant Enterobacteriaceae were
cultured from 25/27 (93%) adults, 68/77 (88%) children and
42/100 (42%) neonates. A total of 60, 252 and 97 strains were
isolated in each group respectively. ESBL-positive strains
were present amongst 67/334 (20%) E. coli, 18/43 (42%)
K. pneumoniae and 9/32 (28%) other Enterobacteriaceae.
Out of 409 strains of Enterobacteriaceae, 309 (76%) strains
were resistant to nalidixic acid, 263 (64%) to gentamicin,
19 (5%) to amikacin, 43 (11%) to piperacillin-tazobactam.
qnrA, qnrB, qnrS and aac(6′)-Ib-cr genes were present in 3
(0.7%), 3 (0.7%), 47 (11.5%), and 12 (2.9%) isolates, respec-
tively, which were shown to be unique by RAPD. The MIC50
to ciproﬂoxacin of qnr and aac(6′)-Ib-cr positive isolates was
>0.75mg/l, the MIC90 >32mg/l.
Conclusion: The carriage rate of drug-resistant Enter-
obacteriaceae in healthy people in Hochiminh City is
extremely high. Moreover, genes encoding transferable
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Background: Carbapenem resistance caused by metallo-
beta-lactamases (MBLs) has been increasingly recognized
from clinically isolates such as Pseudomonas aeruginosa
which responsible for several nosocomial outbreaks world-
wide. Two major groups of MBLs among P. aeruginosaisolates
are VIM and IMP types.
According to importance of carbapenem resistant P.
aeruginosa and recognition of these isolates in Tehran, we
investigated the outcome of these isolates from hospitals of
Tehran and rapid detection of metallo-beta-lactamase genes
using PCR assay.
Methods: Antibiotic susceptibility testing of 630 P.
aeruginosaisolates was performed using discs containing
ceftazidime (CAZ), Ceftriaxone (CRO), cefotaxime (CTX),
ceftizoxime (ZOX), piperacilin (PC), piperacilin/tazobactam
(PT), gentamicin (GM), amikacin (AN), imipenem (IMP),
ciproﬂoxacin (CIP). MIC for imepenem was determined by
microbroth dilution method (CLSI).
Plasmids of isolates showing MIC≥4g/ml for imipenem
were extracted and subjected to PCR to target VIM-1, VIM-
2 and IMP-1 MBL genes. Susceptibility of these isolates to
colistin(COL) and polimixinB(PB) were also determined by
disc diffusion method.
Results: In our study the most rate of sensitivity was to
CIP and the highest was to ZOX in P. aeruginosastrains. Resis-
tance to imipenem observed in 62(10%) isolates. Microbroth
dilution demonstrated that out of 76 resistant and interme-
diate isolates 68 strains showed MIC≥4g/ml for imipenem
among them 3 and 2 isolates were resistant to COL and PB,
respectively. Plasmids were also detected in 80.5% of these
76 isolates.
PCR detection of metallo-beta-lactamase genes indi-
cated that 20 isolates of strains showing MIC≥4g/ml for
imipenem carried VIM-1 MBL gene. No VIM-2 and IMP-1 types
were detected.
Conclusions: Fortunately, in spite of increasing resistance
to imipenem in P. aeruginosa, most of these isolates were
susceptible to colistin and polimixinB in this study. The
rate of VIM-1 metallo-beta-lactamase gene is notable in
the strains tested. MBL-producing strains are of additional
important from an infection-control perspective, because
they may be responsible for horizontal transmission of the
resistant genes in other P. aeruginosa strains or even in unre-
lated gram negative organisms.
doi:10.1016/j.ijid.2008.05.294
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in a Teaching Hospital in Malaysia
H. Habsah, Z.D. Zakuan ∗
School of Medical Sciences, USM Health Campus, Kubang
Kerian, Kelantan, Malaysia
Introduction: The risk of acquiring infection by multiple
resistant organism and pan resistant organism in ICU is high
because most often they were debilitated, multiple invasive
procedures and on multiple broad spectrum antibiotics. The
broadest spectrum antibiotics were always recommended
for empirical treatment in case of new infections and
deescalated later. Imipenem was one of the recommended
empirical treatments for infections in ICU. Here we analyzed
the proﬁles of imipenem resistant organism in an adult ICU
to determine the burden of these organisms.
Methodology: All signiﬁcant Gram-negative isolates and
their antimicrobial proﬁles from 2005 to 2007 in ICU were
determined. The organisms were identiﬁed by conventional
method and API E and API NE. The antimicrobial sensitiv-
ity was determined by modiﬁed Kirby Bauer method the
sensitivity breakpoint were according to Clinical Laboratory
Standard Institute (CLSI)
Results: 1869 organisms were isolated during that period.
46% were Gram-negative 42.3% of the gram negative
organisms were resistant to imipenem. They were Acine-
tobacter spp. (48%), Stenotrophomonas maltophilia (15%),
Pseudomonas aeruginosa (14%), Acinetobacter bauman-
nii (13%), Chryseobacterium indologen (3%), Burkholderia
cepacia (3%), Klebsiella pneumoniae (1%) and Chryseobac-
terium meningosepticum (1%). Most of the isolates were
from tracheal aspirates (45%) and blood (31%). The
percentage of these organisms sensitive to other antibi-
otics were to amikacin (43.9%), cefoperazone/sulbactam
(42.5%), ceftazidime (24.9%), ciproﬂoxacin (34.7%), gen-
tamicin (23.8%), netilmicin (65.1%), iperacillin/tazobactam
(18.2%), cefepime (17.7%), meropenem, cefotaxime (2.4%),
(4.3%)and ceftriaxone (1.4%).
Conclusion: The imipenem resistant gram negative organ-
isms were high and isolated mostly from tracheal aspirates.
